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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide dye adsorbing semiconductor fine particles which can be used to 
obtain a photoelectric sensing element which shows outstanding conversion efficiency, the photoelectric 
sensing element and a photoelectric cell using the semiconductor fine particles. 
SOLUTION: They are the dye adsorbing semiconductor fine particles to which the coloring matter is 
adsorbed under existence of an anion nature compound which has a sulfoneimido group, an electrode 
which has the dye adsorbing semiconductor fine particles, the photoelectric sensing element containing a 
charge transport layer and an opposite electrode, charge, and the photoelectric cell containing the 
photoelectric sensing element concerned. 
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aitI©7!)-i^vMib »lilXli2i?fei) > L 

1 ttHMS-frxtt 2 ffi%l£££r& U V 1 SW tt-t Jt^CTl- 
C0~, -SO-, -S02-S.U J -P02-©V>-fix^Sr*b, V'XOT 

2 5 < fc t-*tt-S02 -T-fe 19 , R 2 ttg^Xfi* 

Six, i«J#*b<B:Tia— : 
M" • • • (II) 

SS-CfoSo ^frifc^fiiTrth, TiSrOa, ZnO, W 

Os, Nb20sK.tJ5Sn02^P)^5P^f>®tftb5 
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s r ~ * ism&m tofc&T-v ^mfcWfr* 

[0012] (A)^/^w $ Kl^ft^r^tyft 

JifEXyl^W S KXte-V l -M-V 2 -^3e£;frS<7y;$W^ 
bV\ fc*:U V 1 fl-^tb^ix-CO-. -SO-, -SO2- 

[0013] ±E7=tyttft*»ttff* b< UTIB- 

R 1 -(Ar).-L l -V I -N--V 2 -R 2 M + • • • (I) 

[0 0 14] — RSt(I)«f , ^ttASlMK^XttBJft**: 
iU 0EBft££>0J£ Lti^D^yg^ (F, Cl v B 
r\ 1^0 . v-T/S. tKudr^S, 7VU=*^X 

i/fi, sO^J sutti/m^) s *yU7fc~yV:*-^>X 
^ v^yi^^yU;^ hyi^v^yi^^yi^J-^r ' 
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[0 0 15] — «5£(I)<K Artt«*Xtt*flMW>T 5 

U^**iS*tf bixSo Ar!6S*i-afli«KO«t bT 40 
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R 3 -Ph-0-(CH2CH 2 0)n -L 2 -SO2 -N" -SO2 -CF3 
[0 0 2 1] — ^(II)^ R 3 ttE*Xtt#ttOT/l'* 
/Hi«r*i-. - ©T^*/ua^j»*« J f«H:»4 b < H: 
1— 20t?fcS o Phlj:7x^l/yMtL N 
^S, i,3-7x^i/yS&m ,4-7x^wyS^v^fix 

HtfcSoWi L"Ctt±EAr*s*i-511«*0«a:IBI«© 
tco^tfbttSo ntt 0 ~50fl>BEfc«r* U »i£b< so 



, Tvv^^>£ (Ti?h=^>S. -<^yV/^^ 
v'X^r) > ^^/ft—yu^^X ^^yW^yW;^ 

(^^yl^*7j^yv£#) , 7^ KS (7irf;V7^ 
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fooTtct<, ^^^JF. J ?-»^T^b<fil~20-e^ 
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[0 0 19] — M + ^^^Sr*^o M + fl 

Ty^ y ^JS-f * vxiir ^^e^ 9 i^-f tyt**5 

[0020] ±E7 <£ 9 ff^ b< «: 
^^■u-v^^yv^^^^^-efcSo 
M + ■ • • (II) 

tt 1 ~30<7)SS5cT*& 0 , J: 9 * b < tt 1 — 20^S»-e 

feSo L 2 tt<Mg-a\ fftx^a*^7^^i/ys, a 
b mmjw^mi-6(DT^u^m^±m 



(4) 



#i2 003-249278 



[0 0 2 2] ^fgi^TJBl^^VTfc W ^ KS£r^rT5 
^W^&rZ^tfx^^ . «x.rf, Chemische Berichte, ^75 



R 2 -^^-0-{CH 2 CH 2 0)n-L 2 -S0 2 -N--S0 2 ~CF 3 M + 



[0 0 2 3] 



[0 0 2 4] 
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N + (CH 2 CH 2 CH2CH3)4 


S-4 


CgH 19 


2 


CH 2 CH 2 


U + 
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S-9 
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CH 2 CH 2 CH 2 CH2 


Li* 


S-10 


C 9 H 19 


16 


CH z O 


Li + 



Ut 2] 

S-1 1 C Q H 19 --^^-O-(CH 2 CH20)n— (CH 2 ) 4 -S0 2 -NF"S0 2 -CF 3 Na + 

n = 1 to 50 

S-1 2 C n H 2n+1 — S0 2 -N^-S0 2 — CF 3 Na + 

n = 8, 10, 12, 14 or 16 

S-1 3 C 9 H 19 -^^-0-(CH 2 CH 2 0) n — (CH^-SOz-N^CO-CFa Li* 



S-14 C 9 H 19 -\C J)-0-(CH2CH 2 0) n -(CH 2 )4-S0 2 -N^SO--CF3 Li* 



S-1 5 C 9 H 19 H^J>~C^(CH 2 CH 2 0) n --(CH 2 )4-S0 2 --N^P0 2 -CF3 Li + 
S-16 C n H 2n+1 0— ^^H-^^-C-(OCH 2 CH 2 )3— S0 2 -N--S0 2 -CF 3 Li* 



n = 6,10,11or13 



S-1 7 CH 3 -(OCH 2 CH 2 )3-S0 2 -N^S02-CF3 U* 



S-1 8 CH 3 (CH 2 )i 2 CCK)"(CH 2 CH 2 0) 2 -CH 2 CH 2 — S0 2 -N^S0 2 -CF 3 Li + 



S-1 9 



C2H5 
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C 4 H 9 -CH-CH 2 0— C-CH 2 
C 4 H 9 -CH-CH 2 0— C-CH-S0 2 -N-S0 2 -CF 3 
C 2 H 5 O 



Na* 
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^mmm^m^^m^n. ***** o>y=* 
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[0 0 2 6] 4IM=yt>f Kowttm ^ 
vhv&J** ^>^>\ ~*zfw$#is? 
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[0 0 2 7] «8W^/HV^¥W#tt:. #*b<teSu 
Ti02, Sn02. Fe2 0s, W03. ZnO, NbzOs. CdS, ZnS, Pb 

Bi2S3> CdSe, CdTe N GaP N InP, GaAs^ CuInS2 s Culn 
Se 2 , TiSr03Xttd^bOfi*-&to^r"t?*>9. <t 9 *f * 
bOiTiOz, Sn02. FezOa, WO3, ZnO, Nb2 0s, CdS, Pb 
S, CdSe, InP. GaAs. CuInS2, CuInSe2, TiSr03Xte- 
tlb<Dmz*-'&t> J &X&>y) , 4#^ff*b<ttTi02, Sn0 2 . 
W03, ZnO. Nb2 0s. TiSrQ3Xn~ th fr-itXlh 20 

9, *t>04U<ttTiO2^fc5o Ti02<753B*JKi It, 

*^P^^^5TiO2j±r^^^V^ncD?gf0^^ 

[0 0 2 8] **Kt-ffiVN5^*fls:tt^J|gft^t>#«g* 

-et>±v\j^ Mig^^h. mmm&. — *«< 

ll<D^S^Jf v^;fr5^\ b**#JL 
[0 0 2 9] ^ff»i^^SLS^-^^nm~ jU m^^ 

±9»*b<H:8'-100nm"efc5o 

^TO^ (— JfcJB*) (OSp*&*ll[Stt&*b<H:0.01-* 

100/zmT*fe§o 

[0 0 3 0] gfM^S^S 2SIK±^^»ft«fi 
T-«rfi-&b-CJBwct> i< N /hSv^-^o^F 

JSfiftBjf*L< tt5~ 50nm-Cfe«9, V^tfc-^©*P*S 
iMXfittSJ* b< mOO— 600nnTCfc3 o /hSV^EHPttfi 40 
*35S[R#i-S*SwEttSrJil^-ra**:*b, *#V*tt 

1"&o («*Jt) tt/>*V ^^50-99% jao 

1 — 50%-efe ao*»4 b< , /hS^St? 
*«70 — 95% J.o*# I Vfefrf*! 5 ~30%T*fe 5 (Offi X 9 U 

* bv\ 

[0 0 3 1 ] ^mmifo+tottWkfeh Lttt, fWESF* 

o> ryvv-y/W£^f4^j r^**att d998¥) , a 

«J (1995¥) ^^|SftcoyVu~^VW±. lg*J£*0 50 



XJKttfBWPJ . 2£-C«9fc, Jg35#, g§9-^, 1012-1018 
H (1996#0 *K|EttO^V-^«fe. r^k 

m&kj&mmR} s«ftmjs U997#o kibe 

<D«MM£&tMi3lffi, D3gussatt#SM8 bfc*t[-fb«Sr» 
*Sff*b<«ffi^#5o 

[0 0 3 2] ^»fW»«c^ i: triftf^y»ff^I 

^V^y? - y-V-^j — , msom, *12*. 3157-31 
71H (1997^) % Burns ide 6><£»5r^ ^ h }) >— - • 
TyT/VX, ^10^, m9-^,2419~2425M^^fS*^^ 
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^bTJi:, W3tO^-^yi*»-e«ilbfc»1R*XH: 

ft, ^/u^oTfe v 5%b^^b^»i-5^^^^tf & 

[0035] ^mi^un^^mm^m^^^mm^ 
^hy/w ftnai^^) -efeo-cj;v\ ^ik-raBK 

#ffiffitt^J. II, *w-b#J*Sr5MR«i»Ji:br« 
v^TtJ;v^ 0 ^°y oi^w^^y 3— ✓w>5S^*«rJEx.a 

^^ y 3— /u*r»jpi-5r fc«ff*bv^ 
[o o 3 6] e*bv^afc**jfe<o«fc b-ctt, r^y^ 

^ 3 y^^ y ^^SrPl— b 
T#^Bg58-4589-^tcM^§tbTV>S!7-r^— ft, 
*@4#W : 2681294^ 1^2761419-^. |^2761791^^fB 

«fet>»*bv\ astB3jsii*fei b-cttiajig, 
Kg, y— vHUM*^ff*bv\ -jftfe<z>fia>&SJte 
[0037] ^*««e^^^iR*^tt«tt^*fm«a 
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(WiriO.Ol— SOOPoise) "eS>5«-&*i^^^ h/l— v> 
#*bV\, (#J£fi0.1PoiseJWT) "C*>*» 

[0 0 3 8] ^fl^»^*tt^lJIKl|R3eSjLT, S# 

Kv^sfts^^-, sun 

i8Ltt±K W»c«JaaO"rS(R^tt^^ ^EP 20 

[00391 -«^^wft«0ift^ji<7>jf:s mngmm 

V W £ 140 . 1 — 100 il nfCfc 5 „ ^ S: 

<ttl~ 30/im, «tO*J*b<«:2— 25M»"C?fcao *S 
tt3t*Sr# 1 m 2 Sfc 9 W*»(WWft^-^»**f±, »* L 30 
<fi0.5— 400g, «t b< J* 5 — 100g-efcS o 

[0 0 4 0] ^«W^«rW«tt*»*±fcJfc* Lfc 

Rgaa^ w«tt^«F# ^ in _b s * a fc * k , 

tt» 4 L < ii40— 700 o CT& 9 , i 9 b < m00— 60 

sK y 7 ^/vixco J: 5 KB^i^Wk^iotev^KKSrffl 
V*£*g\ i*a^H:*S«)*{k4rffl<fc»»*b<ft 

[0 04 1] ^ifflt, wmw^SIi^il^: 
84365-J§-fcie«£jfrT^5 J: 5 ^*«»E* 
[0 0 4 2] ^iMWIli, ^< <7>fe**r»#-t-£ so 
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fcWjRttftv^^. a*iooofflFes^*>5o 

[0 0 4 3] (D)M 

-yuSift-cifeSo rgygj fctt. ^ftwe^te: 

3K^^_bE^JR<t:-&**K* br v fc ft* ttv^ft < 
Tt>iV\ MSf^±fB¥*f$»^il^^b^^WT 

[0 0 4 4] ®M<DMr#tfyJj&k LTf±, ^ftflfcfc^ 
tr*fta*m«»-t-6*ife (SStifc) ^ku^j^l 

##tta*rffi t*fflr-#So aatifeSrfi 1 

AS!»fcH:-10-7tfC-C*>5, $f^b< flO°C-40 
JfOSft-&Sr»«>afc«>^*!l*b-Ct iv\ jtofto*«= 

[0 0 4 5] (E)fclt 

h 5 TIP y v^O/Kyv^ ^ y yi % &mtfs^y 

[0 0 4 6] fe*tt^W{«(^^0*ffifc*tbT»#|B 
^^^TSSS^^-nS (interlocking group) £r^Tt"3 
oas»*LV^ 0 ff*bv^JHp&*o«i: LTtt, -C00H 
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-OHS. -S02HS, -P(0)(0H)2SSl^-0P(0)(OH)2* 

"Cfc-COOH*, -P(0) (OH)2SS.TJ 5 -OP(0) (OH)2*3iSfl#fcff 
±bv\ rjxb^»^XttT/u*!;4*»i:*fc»*U 

[0 0 4 7] (a)&JH*S#£Jf 

tt, *S#fr4927721*. H?]4684537*. H05O84365*. 
1^5350644*. IWI5463057*. |lf]5525440*. #5i¥7-249 
790*. #Sl¥lO-504512*. W098/50393*. #512000-2 

JMS#fi*0>*#0!l£: Lttt, #112001 -320068*<Dl£ 

tote&mtgfc&mk bra, TiaD-iam)-2**if 

[0 0 4 8] 
[ft 3] 

D-1 COON(C 4 H 9 ) 4 



D-2 

(C 4 H 9 )4N 




[0 0 4 9] (tO^^^fe* 

*. *^!7y y *Afe*«f<D#y ^vfi*-?*?*., if 

SbV^y *^fe*O0||i: bTtt. 4#9fi¥l 1-35836 
*. 1^111-158395-^. Pi 1-163378*. Rill -214730*. 
Pi 1-214731*. ft'>H#K : 892411*XVP911841#^IB 

jfefcoVvftt* • - ^— (P.M. Hamer) 

y "ToiM ^ y ^ . ny/^yX-v'T-y^ 50 
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X'jyK - !J y-fr-Y K • ^!)>X (Heterocycl 
ic Compounds - Cyanine Dyes and Related Compound 
s) J . ^ay-^P- TlsY ' f">-X (John Wile 
y & Sons) tt. ^ — 3~^. P^K^ (1964¥flJ) . 

7 s ^-^ ' (D. M. Stunner) * l"^-^ p 

•9-4 9U y9 • ny/^yX-^^t^ - h 

•-Yy • n -y-xf $ y y9 -Jr^^hlJ- (Heterocy 
clic Compounds - Specialtopics in Heterocyclic Che 
mistry) J . *18#, *14«u JR482A^fe515H. v>3 V 

■^D--7yK' (John Wiley & Sons) 

£t N — 3 — ^ N nyKy (1977*FfU) . Tp> y X- 
-jr^* h y ^ • • • =iy^!>yX (Rodd's 

Chemistry of Carbon Compounds) J . 2nd. Ed., vol. 
IV. part B. fgl5¥. JB3693&*fe422H, ^/V^^T - 
3LZ/?s - /^^y y9*J3 >v^— • ^ (Elsevi 
er Science Publishing Company Inc.) tt. — ^-—3^- 

* (l977fU) . 35H«ff«1.077 B 611*, UkrainskiiKh 
imicheskii Zhurnal, fj?40# , fl 3 * , 253—258JC. Dy 
es and Pigments, S?21#, 227-234K. ^tt^^^lffi 

[0 0 5 0] (P)^#itt^©fe*©»f 

L. fe**iS^*^ig;T*»fBybr*«*«*^^3t3i 
[0 0 5 1 ] ^ffm^^ft**:^*^^^^^^, 

«*ii^fiT??ToTfc JCV>U 4#W s p7-249790*teEit 

Sixths J; ^^JPf^^bXflortxtv^ 

* h/w-v>3 ^-ry?^ *tf>i£, m 

**s*ijffl-e#5o *»w^*3v^r«, r^tyttf^ 

ii\ fi*«r»*S*«<©j6Sff*bV\ -fy^^ 
y hjfe*KJ:o-cfe*S:SMjl*tK**U r 

[0 0 5 2] T~yf vttft fe* ® #rS \c mn-t Z> 
S7^t ytt^wfe*iat^^Mb^ 1 - 
1000S*l:-t"S^>* s #* b< > 10—100a*i:i-a<O36S 

^ttft^©»#*r±ft*oK#*te»bro.i--iooa 

[0 0 5 3] fiX^ffit KJBV^SJtttt. 
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9J—As^ ^yi?;W3-;Hf) . =MJ/HK (T-fe 
h^hy^K ypt 0 t^h!i;K 3-^ h^^Pt: 0 ^ 

Kn7?yf) , ^f;^;^^^K, T ^ KSt (N , 

gi (lm 2 ) ^^'9 0.01~100mmol^ < i-^O^&4 LV\ 
■7-1 g^fc^O.Ol — lmmol"efcS^>^gp* bV\ r<7>J; 

* a* K#i- $ <*> tt 5 fc » k % mmtum& ii^atc 

< £Jt<£>R*«rfT 9 (Dtmti bl\, 
[0 0 5 5] fe*IB©«l»©ffiEff«4:«l*-r5fc* 
fc, fflfittii LTOttltir»otfe^fttrfi* 30 

[0 0 5 6] 



40 



(OCsH^-^^-fOCHzCH^s-SOaNa 
C 9 H 19 — ^^-{oCHgCH^-OSOsK 



[0 0 5 7] *K#0>fij*tt\ R*xa«. a^Klft 

[0 0 5 8lft*tRfU*, 7;yi, 4»7^ 
= < 1 1) 1 00 0 K K* irtt 5 W so 



Kfb-g** < 1 1 1 -o<?» y ^mz^-tz* is y Mb 

^7Wb o y V^V^^^tf b*L5 0 »4bVMij&T>^r~£ 
[0 0 5 9] [2]3t«aE**^ 

<ttHiK*-f-i5fc*tWiio, «*»20. fltffttSMi 

30XTJW*S|C«:»40Sr r coiii^S LT ft 0 . J®7feH20 
SrfeSf 22M i o TJ«^ LfcM^fWKKT^l £ £ 

»572 1 £D m <D&m \c »a l *: W23 1 ^ & « 
J■3o^^:fflv^a«•J|s^fcWls^><z>-e*>So «*»2o±^tt± 

10i:lR*«20^M^fiT*?)S604:KttTt>iv\ 4 

ft5il^ r^Sft^^j , »flB»*Ji402lt5ffi«-CR 
^4*«5035>feft5»Sr r^ffij <^P?^ 0 ftjb\ 

was 10. Mmmmmw. mmsoi^^timmmm 

tr^t yftS«S^ 3t k¥«?fe fc 

[0 0 6 0] mi KSi-*****^^*^^, fe*22 

fc*ttft*22»«raiBb, Mj®$tLfcfe*22^^(7)ffiai 
^/V^-(DS7-^^^m^21^e^^iffi^^ JE 

fci£*br*«»io^aiaH-So -^t#-fe^22f^b 

#t4ot^5c *tla^^l*5V^Ttt, ^S^IO^^S^- 
*3t»20ttA«i: LTi#, »ffi^mB40teiEffi£ LT 

ji3o^^ffi*mji4oi:o«##) #««>«*rt;d 

[0 0 6 1] (A)»«tt3t«pflc 



(9) 
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St££^rTa^ (MitfS^s <£u «x 
*M» ^ffiVN^r k3&s-t?#So (2)<£>#-g\ 

(a&, ffi, ffi. ta-^^a s p^^ % 

sas^fbttSo *««OJf *«:»4U< ttO. 02-10 

[0 0 6 2] W«tt3£»fr<z>*ffiffitt:«:«&v«ff * b 
v\, r(D«ffi®fei^&^L<^iooQ/n«T-efe l 9. 

[0 0 6 3] *«^»#«*»b*«T»lrt-S»&^ 
tt, »t^»*»4«»KaH'tf*5«)*ff« bl\ 

*Ktefcawefc 5 i: tt3t«>aia** io%£*Jt-e & a r 

%JK±. *Stff*L<tt70%£Jl±"e*>«o 
[0 0 6 4] a«*ttt$»*4:LTtt, #9*. 
* ^ s/ * & ft 5l^IfiO*ffi^^lMiKft* 

IfbttSo awSfifcbTtt, h i 3ftft^"e**J 
fty— ^JK^ci— h^7X^f,45^7^SS, ffi^ 

^W^Srfti^»0>«i: Lttt, r h77tf;i/t;vo 
— * (TAC) . *°y rc^^u^U— h (PET) , *° 
V^u^y^u—h (PEN) , i/zs*Jyt9 9*?y9 
tfVx^l'l/ (SPS) , 7K!)7x^u>-7;U7^ K (PP 

s) . /K y h (pc) , *°y r y h (pa 

r) , /KU ^A^*-^ (PSF) , 7Kl)x^r^^7ty 

(pes) , ^yi-f^? k (pei) , s*c^ 0 y^-^^ 
^y, 7p^ft7x; *isffim^&m? +#ft 

**tt^f 9 * Xtt:/9 3> ^ £>K1K 1 m 2 a fc «9 0 .01— 40 

ioogti-s<o*sff*bv^ 

[0065] afflW«tt*J**wffiW*:Trf a s «n?£ 

— Kfc*«tt£bTJlV*a a n ^1^^ 

««f<z>AJH*»bftS<ois»*b<, t^^^xim 
a»&ftaoas4*fc:#* bv\ fSnXtt-b^ff P - K*r 

S039«ff*bv\ aW*««SrfSWK«fcK»-tfc 
f, »W#«iJifcA«y — KSrHHi-a^i: fcffi b so 
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[0 0 6 6] (B)«BfcJl 

^Jr-tfto, ry-K«*£^*anffl¥*#-e 
[oo6 7] (omnmmm 

( i i) BM^tyr *s M a "T? 3b 

7cSt^>»»Sr# y -r— h y ^^(Z>^Hc-&SbfcV^i^ 

tt, (ii)@^4>co^^ y #ft^i^6t#«iiw 

v^50*s#*b<, >f ^^✓y ^AiffSr^ffi: bffKtt 

* ft v ^laffitamRfiA* ^ ffl v ^ a ^ ^ # 

[0 0 6 8] (l)ffilttfcltffimU^ 

*>0, ^^~«:K}ftf!l^ bT«W095/18456-&, #M¥8- 
259543-©-. B65#, 11-©-, 923M (1997^)^ 

y ^Ajg^^^f e>tba 0 *i»»^iKjStt5o < CfiiT"e*> 
s^sjfSK, 25°c^T-efca<^^#^^^bv\ ^ 

Mcfc M ttW Ml 200 1 -320068-©- Og:^#-©-0066 —008 

2^Bb<E«snrv^a 0 

[0 0 6 9] *»tttt^»"C«ffl bT t 2 «JW±»-& b 
TftfflUtJ;V\ ^fc, LiL Nab Kb LiBF 4 , CFsCO 
OLi, CFaCOONa, LiSCN. NaSCN*©T/U* U 4fe«Jtt*W 

ft^fr ^» L t 2 fit%^T^^) ^ ^^ff 4 L < , If 

fear t3&5»*bv\ 

[0 0 7 0] a 

-ra 0 a^*o-^«H:, *»«t#fwa*«^*i^ 
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2OW*%-Cfc«<035*ff*U< . 0.5-5li% 
[0 0 7 1] ^ffl^mfi?SffljS%^^ttii{£V^ r t & 

mmmmmmmco ± 5 fc^/wb tt^ tttj: 

[0072] (2)mMm 

bV\ «^f-fflV^6m«?KO«^ bTte, 12 3 
(LiL Nal, Kb Csb Cal2#CD^:Jg 3 ^{b^> 

(LiBr, NaBr, KBr, CsBr, CaBr2 ^<7)&JR:ft{fcs4SU 

**5*rffeix5 0 f-etK 12 ^Liumt-y v?=^3 
-^v K> 4 ^vy ^ah-^V K^4»7y^ 
9A^#3 93W«r»*-frto-ti:fc««PK3fls#4 bv\ 

[0 0 7 3] «W«*^«#FR*ftttff4b< 
0M-efc9, «£ ^S 1 ^ b< tt0.2—4MT?*>S o Sfc, «#P 

HO .01— 0.5M-e&£ o 30 

[0 0 7 4] «H»fcttffl-j-a»U|Ett % ttft*s{tt< -Y* 

y T-««riRj±bfc»9 it, «jh/fc^ve*tt«r* 

^JtLTfl ^V^* — K :7*n t: D l/>';^7~- 

— ^/^COzn— TMt^yO, XL^U^Jf)) =L—jVi/TJV 

/k ^°y ^^w-^^y =i— ^v^T/v^ryv^— tvk 40 

yp t°u>-^y =1— /i^T/t^t^— 

— tvk tKU /pfcVy^y 3-/^77;^wx-f 

^!Jp-;K ^tjxf-uy^pn^ ^y^Ptvy 
^rjjnw-n^ /yt!Jyf^#«7^n-;Vi N Ti? h 

/k /nt^hy^K ^>-y^ h y yu^^^ h y /Wb 50 



[0 0 7 5] J. Am. Ceram. Soc, 80 (12) 3157 

-3171 (1997)^faic^tLTV^5 J: 9^tert--7^/^t°y 

V^JtftfflttO .05- 2MT-feS 0 *Ifcft«#«*ftJ*»fc: 

39«ff* bv\ *i^«»KiBM^^#^^5*ft^^ 
^4fc^W*Jttt»*b<tti--40K*%-e*>f!), 
4b< tt5— 30W*%T»*>5 o 
[0 0 7 6] (3)y^t«WDBriMfc 

9 WktSi^fi, "Polymer Electrolyte Revi 
(J. R. MacCallum£:C. A. Vincent^* 
SI, ELSEVIER APPLIED SCIENCE) KlEtt£jftfcfl^%£: 

ffiffitsri^^s^ w:#y7^yp=hy^x 
uwy 7y<b^y T'^sff* b<ttffl-e#5o 

Chem. Soc. Japan, Ind. Chem . Sec.) , 46, 779 (194 
3), J. Am. Chem. Soc, 111, 5542 (1989), J. Chem. 
Soc, Chem. Commun . , 1993, 390, Angew . Chem. Int. 
Ed. Engl., 35, 1949 (1996), Chem. Lett., 1996, 88 
5, RXfJ. Chem. Soc , Chem . Commun., 1997, 545^15 

#JBi«r*ri-«ft-fr4fc«r«ffl-ra^as»*bv\ WNM* 
y/Wbbfc^tt^HVl 1-185863-9-^. ^a^«S?S^r 
^/Wkbfc«tt#W2000-58140*^t»«S^r43i9 % 

r tub t*«K»caffl"C# So 

[0 0 7 7] 4fc % ^°y-r— <03B«R|£tJ: O^/WbS 

SM^ffitsr tsasu^o ff*L^ 
»«RrtB*sjSttStt, 7^;i, ^Mmm^m (t°y 

v^^il, -Y ^ y^—y^m, f7/-^I, ^-^f-^-yv 
flt. MJ7^;^ ^e/u^V^m, t^y^S, tf 

T/l^^^S^ ^P^yft7 7/^^I> ^/Uyfr^^^X 

£ 0 #B2000-17076*2lt5l32000-86724-9-^1B*tSix-C 
[0 0 7 8] (4)jE?L«i^W 
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[0 0 7 9] (a^miEHm^UPr 

ffilir LTft, J. Hagen, etal., Synthetic Metal, 89, 
215-220 (1997), Nature, Vol.395, 8 Oct . ,p583-585 
(1998), W097/10617, #HBg59 -194393^, #01^5-234 
681*. *S4#ffF*4 ,923 ,774-g\ #M^P4-308688^\ 3fc 
S#fFS?4 ,764 ,625^\ #d! ¥3 -269084^, IH4-129271 10 
-J§\ [r!4-175395-^\ 1^4-264189^, 134-290851-^, 1^4- 
364153-§\ {r]5-25473-§-, IrI 5 -239455^, 135-320634 

RJ6-1972-8\ [37-138562-^-, 1^7-252474^, 1311-1 
44773*»fcWft<0*#*T S 4WF11-149821 
■g\ -148067*, [3ll-176489*^{e:fB*c^ h y 
^U^f|«frS#36S^tf fcttSo Adv. Mater., 

9, No .7, p557 (1997), Angew. Chem . Int. Ed. Engl., 
34, No. 3, p303-307 (1995), JACS , Vol.120, No .4 , P 6 
64-672 (1998)#^|E*^^-y z*tt? * >>ft&#0. K. 
Murakoshi, etal., Chem. Lett. p471 (1997)fcHStt<£> 20 
/Ky fcT n ■ — /V, "Handbook of Organic Conductive Mol 
ecules and Polymers, Vol. 1,2,3,4" (NALWA*, WILE 

tfy^^u^tr^i^jtfj* 

[0 0 8 0] Nature, Vol.395, 8 Oct., p583-585 (199 
8)^iBtt£*i/Tl^ J; 5^, K^VM^^^^N so 

fc, ■Ht*4 t W#*B^#^^^^A#J«l (&lfl«ffirJI 
wll) *tT5fc*^Li[(CF3S02)2N]<^J: 5ft*tt*aaw 

[0 0 8 1] (b)««IE?L«I^W 

_t, J:9ff4b<tt2.5eV«±-e&So pSMIft: 40 

tyftjK7 y t^ii, &m<niEjL&m 

5t1r £ ttfeiKf«S^>f ^ yft^r y^t/^J: 
HttftftS35S, — »^jf*L<H:4.5— 5.5eV, 

b < «4 .7-5 .3ev-cfc So bv^p5!^sal^b-&*5*s^ 

teCul, CuSCN, CuInSea, Cu (In ,Ga)Sez , CuGaSe2 , Cu 
2O, CuS, CuGaSz, CuInSz, CuAlSe2 hfl%><> * 
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te^pffi*«fb^»¥*#^0Ji: tttt, GaP, NiO, Co 
0, FeO, BizOa, M0O2, CrzOa &>H6 0 
[0 0 8 2] (5)mMW&S<Z>Mj& 

[0 0 8 3] ttr#^jfeo*&. S^ft51JI£f*^5£fr 
Xfl#J± J: 5 fiv^*»c bT^I»^mtlS:^@^a^-r 
[0 0 8 4] «#<D*8Hz:*5l*T, aa<0«ffif*aS*S: 

5*§^te, rtt^rM^-e^b^m-e*^^*^^ 
[0 0 8 5] H#«»K*a**^H#iE?L*ia6fl-»Srffl 

[0 0 8 6] (D)*tffi 

S^rSSfWl^afltifi-etxtv^b, 3£«F 
«*JO«i:bTtt. (&^> A, il> T^^^ 

iS, A. T/V^-^^S.^^v^^A^»^bV\ » 
v 9 rjx^±E<7>*««IS:»*Xtt*#b 

n&v^s, b< (i3ni- i0Mmt?s>s o *tffi^mJi 

<z>*H»BLl±<Sv^g«t<, $f^b< ii50Q/DJWT, J: 
•9»^b< te20Q/DJ^T-efc5o 
[0 0 8 7] SMlttXWPfrtSJSov^ixsa*— 
*^fc**BRI* bT J; VncoT\ *53tJiK**5ai*i-a fc 
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[oo8 8] ^tt«tttt^±£iiaHraai*feffi, 

/-y^-XliMm (PVD, CVD) -f-52>\ awi&^i-ss 

[0 0 8 9] (E)-^ COffi^jg 

# t ^ no ft ^«J3IS £rT2i 5 « 

Ltf»iRLtls< r fcjjs#£bv\, rcoT^9Si- 

Jitt»*b<ttTlOz. Sn02, FeaOa, W0 3 . ZnOXteNbzOs 

fix ^j^flElectrochim. Acta, 40, 643-652 (1995)^ 20 

— lOOOnm-Cfc !9 . J: 13 0* b < f±10~ 500nm-Cfc £ D 

[0090] iitt»^^»S(?)-*x}iM* 

ft, te5«-«-s»**&aa:3iiw-e#»o 
[0091] (F)ftm^mm^<Dftnmik<DM:fcm 

*SprtB-T?*>5.. *8B©*«*«?©fft Lv^rtg!3« 
it£>0!l&r N ffiSfi^H 1 RtTH 2 ~H 9 fc^i"„ 
[0 0 9 2] ID 2 fc*-M»»H:. 39J9MJI10a£:39ll 

JRy — Kll*RH\ *^JifcaWWWilOa«:Rtf\ T 

i-flHttt, 3t»aaE50-bfcW1tJilO«r#L, T^^SGO 

^Sii40ai: fcRH\ -«Bfc^JR y - Kll«rR»*fcj»! 
S«50a ^r^JS y — Kl liffl £ J*HHS ^ LtiBI b fc fc 
*>*K #S«*»6*^AI«ti-5«l36-e&5o H5K*t 
#3fittx aW»K50a_bfc— (BAJR y - Kll«rRW\ JE 
fcSRSMMlOa (Xtt40a) SrR»tt t tf> 1 jBOlBKT 
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-ea>«9, wffi3&*b3fe36 s Aiti-aflliS"C*>a. i6^t 

«fcJl20, *Wtt«Jl302fctm«#tW40*Rrt\ ^ 

*AWi-5«HSTf*6. H7KSrt*3ftf4, 33**4550 
±fc*WilO«:^U TS6«3»60S:^Lr«3t»20«:R 
tf\ H^«#*a6«30Xt5aW»fli*««40aSrR»t, 
r <o±^aw»R50aSrE« b/d fc tfrefc «9 , 
6>*dSA#H"S*3t-e*)«o H8^-T«3ttt, 
*E50a_b^SW»«»10aSr*rb. 5 Jl60^^ bTi® 
#Ji20S:Rtf\ 3EK«W»i3l/l30at5aW»aiS|«i40 
a4rRH\ £ <D_bfcaWS«50aS:e« bfc 9 , 

fStt, S3*WE50±te»«ilO*rR»t. T»0*60Sr^ 
bTJfibfeJl204:Rti\ Mfc:HflW«ffi(ft2IJi30*Rtf\ 

r *B»s*«»4oxttAJH y - KllSr#-t-a 
o-efcf9, S*B«l36»fe**A«i-a«3ti:4o-CV^So 
[0 0 9 3] [3]*mffi 

?t-ett*^r^^ ; 5J;5^b^tco'efe5o 
[0094] itmi&(D®mi±. mjj&fo<o&ik j $ft&fo(o 

» * B6it -f S fc ft # y JB»-Tf**hf a o 

[0 0 9 5] *^KC03t«^«I^Sr*»«m^Sffl-r 

flcW^tt, 1-8457-^, #rJ2000-268892^^|S 

mcomm^mmt-rz r t ^0* bv\ 

[0 0 9 6] 

[0 0 9 7] 1 . "^fb^^ ^ttT-**«OfW 
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Or— V? u— ;/»JK«:230 , Cfc:b;fc r £^te^/w< 
■ ^ • y - i?^ 5 • 
, Jg80#, 3157K«rlB*«>*-j£fcRiai^*«fe-e. - 

S%cD#y ^u>^y 3— (^*20ooo, fn^tn 
[0 0 9 8] 2. iiftf^yii©^K 10 

«fe«f9* (B#«flMk *EJ6tnC : ^10Q/cra 2 ) 
5 x co IftftSftfcfc: 9 60 raMb^* »±16 .5g/m 2 

-e*>9s — SMb^*v»<oBWtt#5iii.5Mm-e*>ofco 

[0 0 9 9] 3 . &M<D*RM 20 
±fB ~ B&ffc^ l/MM* 10mm X 12mra^^:# £ MifflBr b 
fco fc«U — IMb^^Ji^ftSmaBBiXlQnifcb 

iifWl^Ltllx^y^K 2^^-2-^n 
2-^ ^^-2-^0^7— /V : T-fe h y ^= 1 : 1 : 

E-4<OfRB4:ra«fcbT, mffiE-l-E-3^^E-5-E-15^r 
[0 10 0] 
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S-1 3 
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S-16 i 




E-14 


S-17 




E-1 5 


S-1 8 





[0102] 4. ytn^&m^^m 

_hf BS® E - 1 Sr 1 5mm X 20mm <D # 7 * £ fi fa-fr 

(0.6mol/ 

1) , H^ftUf^A (O.lmol/l) St>*3^* (O.OSmol 
/I) cOTir h !Jyv*«) £:b^r£ii\ JfctfcJB<£>ft 

«aE**^c-is:f^Kbfco r^^aeife^tt. hio 

5 ft* iitt^7Xi (^7^211^113 

i"So »BE-H;ilSi*.-CTfB«2fc*-rilfliSrffiv^r 

-?-C -4MM5fc*ix*ftfEK bfco 
[0103] 5 « 

- (Orleltt» TAMl.Sj ) ^MrT ^k{C£V) 

100mW/cm 2 Tr&^7c o #*1«««^C-1M:-I50*1ttt 

^i/-SMU238M) ^tgjttbfco ^MJtt^PWE* 
»**Sii:^W»b**5b«a«ff4#ttSr»JSb. 

[0 10 4] 
[*2] 
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10 



[0105] m2\c7f;v±m<o. 

[0 10 6] 

[BiE<Offi¥&1&n] 

[Hi] #*H<o#*Li^ft«g#US^ro«i£&*-r 
[HI 2 ] *as«(Z)»* LV^*«E*3lHF«>#3ft*r*i- 
[IS! 3] *»W©»*UV^*««HHR : f-»«Jft*r*i- 

as^wfffiisiT-feSo 

[04] *»W©#*bv^*WEatthf©*Sfttr*i- 
g|J:»#r®0-C&5o 30 

m 5 ] *»w<off * ^^mmrni-nm^^-r 
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[0 6] *3S8a©fi-*LV'»3fc«^lfe* : f-«)#5i*-*-*- 

[0 7 ] *&m<W3- * LV^*^*^co«3g?r^i- 
g|5^if®E|-X?fe5=, 
[1218] ^BJW^SLV^S^m^WtS^Sr^-r 

[19] *3RW«)#*L,v^3fc«*!ft* ; f«>*it**+ 
ffl^ifffigl-efeSo 
[010] UttWTffmbfcJtW^lfett^roaiiSSr^ 

10 - - • 

10a • - • if BUSHES 

11 • - • &m y — k 

20- • -jRjtS 

21 • • • ^ttflEfRftHF 

22 - • • fe* 

23- • • *ffif*3S*ttS|- 
30 • • - S^ffi^S 

40 . . .ftmmmm 

50 • • • Htg 
50a •• • 5SBJ1K« 
60 • • • T^"3J1 
1 • • • MW&Xy* 

2 • • • #7* 

3 • • • WKM 

4 • • • ^mmM-m\Y^^^m 

5 - - ■ 

6 • • • U&M 

7 • • • #7* 
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[03] 
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